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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 
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4. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Mukherjee, K.D. et al. (Applied Microbiology and Biotechnology, 1996, vol. 44, pp 558, 
560, 561), Wagner, R.B. et al. (Synthetic Organic Chemistry, 1965, pp 486-487), and 
Shimada, Y. et al. (Journal of the American Oil Chemists' Society, 1999, vol. 76, no. 7, 
pp 789, 790 and792). 

5. The rejected claims cover, inter alia, 1 . A process for synthesizing biodiesel from 
renewable oils, comprising: carrying out a transesterification reaction, in the presence of 
an enzyme catalyst, between a low carbon fatty acid ester RCOOR' as an acyl acceptor 
and a renewable oil, wherein the molar ratio of the low carbon fatty acid ester to the 
renewable oil is in the range of from 3:1 to 20:1, the transesterification reaction 
producing a glycerine tri-(low carbon) carboxylic ester by-product, and reacting the 
glycerine tri-(low carbon) carboxylic ester by-product with a low carbon alcohol R'OH to 
obtain the low carbon fatty acid ester, wherein the low carbon fatty acid ester is capable 
of being recycled in a further round of biodiesel synthesis, wherein R and R' are 
independently selected from the group consisting of alkyls with one to four carbon 
atoms. The enzyme used in the process is either Candida antarctica or Rhizomucor 
miehei. The remaining dependent claims set out the reaction temperature, weight 
percentage for the enzyme, carbon fatty acid ester to renewable oil, identify the carbon 
fatty acid ester, and identify the renewable oil source. 

Mukherjee et al. discloses a process for enrichment of very-long chain mono- 
unsaturated fatty acids by lipase-catalysed hydrolysis and transesterification. Two of 
the lipase used in the transesterification reaction are Rhizomucor miehei and Candida 
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antarctica. Also, the transesterification reaction process discloses the use of ethyl, 
propyl or butyl acetate with the reaction temperature of 20 - 22°C. The molar ratio of 
acetate to triacylglycerol is 8:1 ; the weight percentage of the enzyme is 10% of the total 
substrates. The reaction takes place in the absence of a solvent. The resulting 
products are alkyl esters and a mixture of acetylacylglycerols, 
diacetylmonoacylglycerols and acylglycerols. (see page 558, column 2, paragraphs 4 
and 7. Table 4 shows the reaction time and products when Rhizomucor miehei is the 
catalyst. 

Mukherjee et al. fails to disclose the additional step of transesterification of the 
glycerine by-product of the first step to produce a low carbon fatty acid ester, then 
taking that newly produced low carbon fatty acid ester and cycling it into the first step for 
a continuation of the reaction process. Nor does Mukherjee et al. disclose that the by- 
product is biodiesel fuel. 

Wanger et al. discloses the basic alcoholysis of esters, (see page 486-487) 

Shimada et al. discloses a process of conversion of vegetable oil to biodiesel 
using Rhizomucor and Candida antarctica lipase in an alcoholysis reaction. Additonally, 
Shimada et al. states that in the alcoholysis reaction Candida lipase gave the highest 
ester conversion among the lipases tested. Further, Shimada et al. discloses the 
continual conversion of vegetable oil to corresponding methyl esters, (see page 792 
column 1, paragraph 1). 

Biodiesel fuel is generally known in the art to be comprised of mono-alkyl esters 
of long chain fatty acids. The products of Mukherjee et al. are long chain mono-alkyl 
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esters and even though the Mukherjee et al. does not specifically identify the products 
final use, based on the definition of biodiesel fuel, one of ordinary skill in the art would 
presume that the products of Mukherjee et al. can be used as biodiesel. 
It is a fact that Shimada et al. does not disclose the use of the low carbon fatty acid 
ester as its acyl acceptor in its biodiesel production, however, it is also a fact, as 
disclosed by Shimada that in the industrial production of biodiesel, continual conversion 
of vegetal oil to the corresponding fatty acid methyl esters is a standard practice. As 
such Applicant's claimed second step that transesterified the glycerin produced by the 
fist step and using it in a further round of biodiesel synthesis is especially obvious to an 
industrial level process. This limitation is deemed to be obvious absent a showing of 
unexpected results. A reference is good not only for what it teaches by direct 
anticipation but also for what one of ordinary skill in the art might reasonably infer from 
the teachings. (In reOpprecht 12 USPQ 2d 1235, 1236 (Fed Cir. 1989); In re Bode 193 
USPQ12(CCPA) 1976). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the claimed invention was made to use a known technique for synthesizing 
biodiesel from renewable oils as disclosed in Mukherjee et al., and then take the 
glycerine by-product and conduct a known alcoholysis reaction as suggested by 
Wagner et al. to produce fresh low carbon fatty acid ester that can be used in a cautious 
reaction process as suggested by Shimada et al. with a reasonable expectation of 
success. 
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Variations of particular work available in one field of endeavor may be prompted 
by design incentives and other market forces, either in same field or different one, and if 
person of ordinary skill in art can implement predictable variation, 35 U.S.C. §103 likely 
bars its patentability; similarly, if particular technique has been used to improve one 
device, and person of ordinary skill would recognize that it would improve similar 
devices in same way, then using that technique is obvious. KSR International co. v. 
Teleflex Inc., 550 U.S. at , 82 USPQ2D 1385 (U.S. 2007). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to YATE K. CUTLIFF whose telephone number is 
(571 )272-9067. The examiner can normally be reached on M-TH 8:30 a.m. - 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Yvonne Eyler can be reached on (571) 272 - 0871. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Yate K. Cutliff 
Patent Examiner 
Group Art Unit 1621 
Technology Center 1600 

/Samuel A. Barts/ 
Primary Examiner 
Art Unit 1621 



